The purpose of this study was to examine college students' beliefs about youth obesity, the roles of schools and physical education in addressing obesity, and the training they receive to work with overweight youth. Methods and Procedure: Physical education-related (n = 212) and nonphysical education-related (n = 218) majors completed a demographic questionnaire, a Modified Fat Stereotypes Questionnaire (M-FSQ), and a Perceptions of Physical Education Questionnaire. On the basis of M-FSQ scores, participants were identified as endorsing stereotypes (n = 360) or not endorsing stereotypes (n = 70). Results: The importance of youth being normal weight was rated most highly among participants in physical education-related majors and among those who endorsed fat stereotypes. Participants who endorsed fat stereotypes, compared to those who did not, were more likely to believe that all school professionals should be involved in treating childhood obesity. Participants who endorsed fat stereotypes, compared to those who did not, more strongly agreed that physical educators should be role models by maintaining normal weight and educating parents on childhood obesity, and PE classes should focus on lifelong fitness. No group differences in perceived competencies to develop exercise, weight loss, nutritional, and educational programs for overweight youth were found. Discussion: Future research is needed to determine the extent to which these types of differences result from educational curricula that link weight and health and, possibly, reinforce negative stereotypes of overweight children. Methods for effectively intervening in educational training environments to reduce fat stereotypes among preprofessionals need to be investigated. 
One place where overweight youth should be able to engage in physical activity without encountering social stigma is in the K-12 physical education setting. Educational settings should be free from all types of bias and stigma and this holds true for weight bias as well. Physical education is generally seen as an important, and appropriate, school environment for promoting physical activity (12) . Physical education curricula are designed not only to improve motor skills and increase physical activity, but also to enhance students' personal and social responsibility and appreciation of movement (13) . Not surprisingly, physical education teachers believe physical education is an appropriate setting in which to combat youth obesity and feel moderately competent to work with overweight youth in school settings (14, 15) . One purpose of this project was to further examine beliefs about the roles of physical education classes and schools in addressing youth obesity. Unfortunately, physical educators report having weight-biased attitudes and negative stereotypes of overweight individuals (14) (15) (16) , which may diminish the effectiveness of physical education. Moreover, endorsing fat stereotypes may influence the extent to which physical education teachers believe they should play a role in promoting physical activity and be responsible for treating youth obesity.
Overweight youth face many challenges and barriers to living a healthy life. Not only are they at increased risk for health problems such as elevated blood pressure and increased insulin resistance (1), they are also likely to be teased, socially stigmatized, and marginalized (2) . The psychosocial implications for young people who experience obesity bias are well documented and include increased depressive symptoms and decreased self-esteem and body image (3) (4) (5) (6) . Physical activity is often recommended to overweight youth to promote weight loss and improve health (1); however, physical activity settings seem to be particularly ripe for experiences of obesity bias.
Overweight youth have reported feeling embarrassed and self-conscious when participating in physical activity with normal weight peers (7) and experiencing weight-based teasing during physical activity (8, 9) . Experiences such as these can lead to decreased physical activity and enjoyment (10) . Indeed, a study of obese and nonobese sixth graders found that obese children were significantly less active and had lower levels of physical activity self-efficacy than their nonobese peers (11) . Clearly, this is problematic because physical activity has the potential to reduce youth obesity; yet, overweight youth seem likely to avoid and dislike physical activity settings because of the social stigma they face. the role of physical education in treating childhood obesity perceived? Finally, to what extent do college students feel they are receiving education and training to be competent to develop exercise programs, weight loss programs, provide nutritional advice, and educational programs for overweight youth? For each of these questions, we were interested in comparing the extent to which (i) KHPR and non-KHPR majors and (ii) students who endorsed and did not endorse fat stereotypes differed.
Methods and Procedure Participants
The participants were male (n = 230) and female (n = 200) college students ranging from 18 to 45 years of age (M = 22.25, s.d. = 3.65) from three universities located in the south central United States. Of the 430 college students, 212 were in KHPR-related majors (males = 105, females = 107) whereas the remaining 218 were in other non-KHPR programs (males = 125, females = 93). Of the KHPR students, 37.8% had been in college 1-2 years, 30.2% three years, and 32.1% four or more years. Among the non-KHPR students, 35.8% had been in college 1-2 years, 20.6% 3 years, and 43.6% ≥4 years. Most KHPR students had taken three or more health (65.7%) or kinesiology (85%) courses. Fewer non-KHPR students had taken three or more courses in health (50.4%) or kinesiology (32.6% 
Procedure
Institutional Review Board approval was received and informed consent information was provided to participants before initiation of data collection. The data presented in this article come from a larger ongoing study of college students' obesity-related knowledge and attitudes. Students taking health-related courses completed an online survey pertaining to their (i) knowledge of weight controllability and etiology of weight, (ii) attitudes toward and beliefs about childhood obesity, and (iii) the role of schools in dealing with childhood obesity. Participants include students enrolled kinesiology courses at the undergraduate level who volunteered either for extra credit or for course credit. The survey lasted ~15-20 min. For the purposes of this article, we have highlighted and focused on only a few aspects of the larger study.
To date, this issue has not been addressed; thus, an exploratory aspect of this project was to examine differences between those who endorse and do not endorse negative stereotypes of overweight children.
Physical educators' perceptions of their roles, responsibilities, and competencies in developing exercise, weight loss, nutritional, and educational programs for overweight youth also have been relatively unexplored. Physical education teacher education programs assume that potential teachers will become skilled at creating positive learning environments in which all youth can be successful, yet skills and strategies for working with overweight youth are rarely examined or addressed. Although many university physical education programs include training in three learning domains (psychomotor, cognitive, and social), creating an inclusive climate for students of varying body sizes is not typically emphasized. In one of the few studies examining preprofessional physical educators, O'Brien et al. (16) found that preprofessional physical education students had stronger implicit obesity bias compared to students in other areas of study. In addition, the authors suggested that physical education students might be socialized into having weight biased attitudes.
Following this line of thinking, we were interested in determining the extent to which students in physical education and health-related majors might differ from students in other areas of study with regard to their perceptions of obesity, specifically childhood obesity, and their beliefs about physical education. Because physical education and prehealth majors are likely to encounter overweight youth in their future professions, it is important to examine their attitudes, perceptions, and beliefs about overweight and obese youth. Expectancy theory suggests that initial impressions and stereotypes based on physical appearance can influence expectations, instruction, and feedback (17) ; thus first determining attitudes and perceptions of this important group of preprofessionals seems an essential first step. Moreover, by examining physical education and health-related majors in comparison to students in other majors, we may begin to identify areas for educational and training improvements for college curricula. We would expect that physical education-and health-related majors would differ in some of their beliefs, attitudes, and perceptions because of obesityand weight-related content in their fields of study. However, to date, there has been little exploration of such potential differences. Given the paucity of research in this area, we examined undergraduate students majoring in physical education-related majors (e.g., kinesiology, health promotion, and recreation; KHPR) in comparison to students in other majors (non-KHPR).
We sought to extend previous research (e.g., 14-16) by exploring four questions. First, what are the attitudes of college students regarding the importance of children being normal weight? Second, when considering different personnel within a school environment, who is viewed as playing a major role in dealing with childhood obesity? Third, how is obesity | VOLUME 16 SUPPLEMENT 2 | NOVEMBER 2008 s55 articles stereotypes (n = 70; M-FSQ scores of zero and below). Thus, analyses were conducted using a 2 (major) × 2 (fat stereotype group) design: KHPR-endorsed fat stereotypes (n = 179), KHPR-did not endorse fat stereotypes (n = 33), non-KHPRendorsed fat stereotypes (n = 181), and non-KHPR-did not endorse fat stereotypes (n = 37). BMI and gender were entered as covariates to control for the associations with the independent variables of interest (e.g., major and endorsement of fat stereotypes).
results endorsement of fat stereotypes
All FSQ difference scores were significantly different from zero (P < 0.05), except smart and strong (KHPR majors only), and stereotypes were endorsed in the expected direction (see Figure 1 ). The most strongly endorsed characteristics of thin children were "good to be…, " "run around a lot, " and "healthy;" whereas the most strongly endorsed characteristics for fat children were "likely to be teased, " "bad to be…, " and "lazy. " No group differences emerged between KHPR and non-KHPR majors on their total M-FSQ scores (P = 0.45).
Perceived importance of normal weight for physical and mental health
Participants generally agreed or strongly agreed that being normal weight is important for children's physical (73.7%) and mental (76.3%) health. Results of a 2 (major) × 2 (fat stereotype group) MANCOVA, with BMI and gender as covariates, for perceptions about the influence of being normal weight on children's physical and mental health revealed multivariate main effects for both major and fat stereotype group, Wilks' λ = 0.98, F(2, 423) = 4.12, P < 0.05, η 2 = 0.02 and Wilks' λ = 0.93, F(2, 423) = 15.07, P < 0.001, η 2 = 0.07, respectively. The follow-up univariate tests indicated that KHPR majors viewed normal weight as being more important for physical (P < 0.05, η 2 = 0.02) and mental health (P < 0.05, η 2 = 0.01) than those in other majors (see Table 1 ). Participants who endorsed fat
Instruments
Demographic questionnaire. The online survey instrument included demographic and background items regarding participants' gender, race, age, height, and weight, school, major, or current degree pursuing, and hours completed in a certain area.
Modified fat stereotypes questionnaire. The Modified Fat Stereotypes Questionnaire (M-FSQ; ref. 18 ; modified from ref. 19 ) was used as a measure of weight bias. The M-FSQ consists of 32 items (16 pairings) pertaining to personal and behavior characteristics and attributes, such as happiness, laziness, attractiveness, eating habits, and activity habits, of fat and thin children. Sample items include "It is good to be fat, " "It is good to be thin, " "Fat children are lazy, " and "Thin children are smart. " Each characteristic is rated on a 4-point scale, from 1 (really disagree) to 4 (really agree). A difference score is calculated for each characteristic (e.g., lazy, healthy, eats a lot), with positive scores reflecting endorsement of the characteristic for thin children and negative scores reflecting endorsement for fat children. In addition, a total test score is calculated with higher scores reflecting greater endorsement of fat stereotypes. The M-FSQ has demonstrated adequate internal consistency (18) . In the present study, the internal consistency was 0.87.
Perceptions of physical education questionnaire.
A revised Perceptions of Physical Education Questionnaire, initially developed by Price et al. (20) , was used to assess perceptions of the role of physical education in dealing with and managing youth overweight and obesity. The questionnaire includes 44 items pertaining to the problem of youth obesity, the role of schools, school personnel, and physical education in dealing with issues of obesity, and perceived competencies in developing exercise, weight loss, nutritional, and psychological programs for overweight youth. All items were rated on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). The questionnaire has demonstrated adequate internal consistency (14, 15, 20) . With the current sample, the internal consistency was 0.88.
For the purposes of this article, we examined only selected items from the questionnaire. Specifically, we examined: (i) perceptions of the importance of being normal weight for children's mental and physical health (two items); (ii) perceptions of the role of school personnel in working with overweight children (five items); (iii) perceived competencies in developing exercise, weight loss, nutritional, and psychological programs for overweight youth (five items); and (iv) perceptions of the role of physical education in treating childhood obesity (5 items).
statistical analyses
Statistical analyses were conducted using SPSS 14.0 (21). Group differences between major (KHPR, non-KHPR) and fat stereotypes (endorsed, did not endorse) were analyzed using multivariate analysis of covariance (MANCOVA), with BMI and gender entered as covariates. The fat stereotype groups were created based on total M-FSQ scores: endorsed fat stereotypes (n = 360; M-FSQ scores above zero) and did not endorse fat 
Professionals roles in treating obesity
Most participants agreed or strongly agreed that physical education teachers (89.5%), school nurses (71.6%), school counselors (68.1%), classroom teachers (56.7%), and sport coaches (89.1%) should be involved in treating childhood obesity.
stereotypes (i.e., rated fat children more negatively than thin children on personal and physical attributes on the M-FSQ), in comparison to those who did not, also rated being normal weight as more important for physical (P < 0.001, η 2 = 0.03) and mental health (P < 0.001, η 2 = 0.06; see Table 1 ). Rating scale ranges from 1 (strongly disagree) to 7 (strongly agree). b Rating scale ranges from 1 (no role) to 7 (major role). FS, fat stereotype; KHPR, kinesiology, health promotion, and recreation; MANCOVA, multivariate analysis of covariance; ns, not significant. *P < 0.05, **P < 0.001. obesity | VOLUME 16 SUPPLEMENT 2 | NOVEMBER 2008 s57 articles physical activity as a strategy to help children lose weight and maintain a healthy weight. Physical education is an educational environment in which students of all body shapes and sizes should be able to participate in and enjoy physical activity, yet, research indicates that overweight children are likely to face weight bias and social stigma in physical activity settings (6, 9, 10) . In this study, we examined the fat stereotyped beliefs of undergraduate students in physical education-related majors, in comparison to other majors. Subsequently, issues regarding group differences by major, as well as by endorsement of fat stereotypes, were examined regarding perceptions of the role of schools, school personnel, and physical education in dealing with childhood obesity and students' perceptions of their competencies in developing exercise, weight loss, nutritional, and educational programs for overweight youth.
In line with previous research (14, 15) , commonly held beliefs about overweight children were endorsed. In fact, 83% of our total sample had M-FSQ scores indicating that they endorsed fat stereotypes. Overweight children, in comparison to thin children, were thought to be less socially adept; whereas thin children, in comparison to overweight children, were thought to be healthier, more socially competent, and better looking. These kinds of beliefs can be problematic because previous research has suggested that teachers' expectations can influence the quantity and quality of feedback and instruction, which can subsequently influence students' performance, motivation, and enjoyment (17) . Thus, having beliefs that overweight children are lazy and unhealthy may lead to having lower expectations, providing less frequent feedback, and lower quality instruction to children perceived to be overweight. Indeed, Greenleaf and Weiller (14) found that physical education teachers had lower expectations for overweight children's cognitive, social, and physical abilities than for normal weight children. Additional research is needed to determine the extent to which weight bias actually leads to differential teacher behaviors.
More than 70% of all participants agreed or strongly agreed that being normal weight is important for the physical and mental health of children, which is fairly consistent with Greenleaf and Weiller's (14) findings with physical education teachers. KHPR majors rated the importance of being normal weight more strongly than nonmajors; participants who endorsed fat stereotypes also rated being normal weight as more important to children's health than those who did not endorse fat stereotypes. The group difference by major is not surprising given that KHPR majors are typically exposed to content and material that focuses on associations between overweight and increased physical health risks and decreased mental health. In terms of the difference by fat stereotype group, individuals who viewed overweight children as less healthy, more lazy, and likely to eat a lot believed that such characteristics are detrimental to overall health. While there is evidence to support the notion of reduced health among overweight children (1), it is ill-advised to encourage fat stereotyping of children (2) .
In terms of school personnel that might work with overweight children, >89% of all participants agreed or strongly agreed that physical education teachers and sport coaches Results of a 2 (major) × 2 (fat stereotype) MANCOVA, with BMI and gender as covariates, related to school professionals' roles in treating obesity indicated a significant interaction between major and fat stereotypes, Wilks' λ = 0.97, F (5, 420) = 2.48, P < 0.05, η 2 = 0.03. The follow-up univariate ANOVAs revealed an interaction effect, with those in non-KHPR majors who did not endorse fat stereotypes (M = 4.95, s.d. = 1.73) having a weaker belief that PE teachers should play a major role in treating obesity than the others groups (KHPR who did not endorse fat stereotypes, M = 5.88, s.d. = 1.60; KHPR who endorsed fat stereotypes, M = 6.28, s.d. = 0.98; and other majors who endorsed fat stereotypes, M = 6.19, s.d. = 1.10) (P < 0.05, η 2 = 0.016). In addition, the MANCOVA revealed multivariate main effects for both major and fat stereotypes groups, Wilks' λ = 0.97, F (5, 420) = 2.46, P < 0.05, η 2 = 0.03 and Wilks' λ = 0.92, F (5, 420) = 75.57, P < 0.001, η 2 = 0.08, respectively. The follow-up univariate tests indicated that KHPR majors believed that PE teachers (P < 0.05, η 2 = 0.02) and coaches (P < 0.05, η 2 = 0.01) should play more of a role in treating obesity than the non-KHPR majors (see Table 1 ). Those who endorsed fat stereotypes, compared to those who did not, also were more likely to believe that all of the school professionals (PE teachers, P < 0.001, η 2 = 0.07; school nurses, P < 0.001, η 2 = 0.03; school counselors, P < 0.001, η 2 = 0.04; classroom teachers, P < 0.05, η 2 = 0.01; and sport coaches, P < 0.001, η 2 = 0.06) should be involved in treating childhood obesity (see Table 1 ).
roles and responsibilities of physical education teachers
A 2 (major) × 2 (fat stereotype) MANCOVA, with BMI and gender as covariates, was conducted for perceptions about the roles and responsibilities of PE teachers. The results revealed a multivariate main effect for the fat stereotype groups, Wilks' λ = 0.92, F (5, 416) = 7.48, P < 0.001, η 2 = 0.08. The follow-up univariate tests indicated that those who endorsed fat stereotypes believed more strongly than those who did not endorse fat stereotypes that physical educators should be role models by maintaining their normal weight (P < 0.001, η 2 = 0.04), physical educators should educate parents on childhood obesity (P < 0.001, η 2 = 0.03), PE classes are not designed to promote lifelong physical activity (P < 0.001, η 2 = 0.05), and that PE classes with a focus on lifelong fitness should be provided to children (P < 0.001, η 2 = 0.05; see Table 1 ).
educational and training competencies
Results of a 2 (major) × 2 (fat stereotype) MANCOVA, with BMI and gender as covariates, for educational and training competencies in developing exercise, weight loss, nutritional, and psychological programs for overweight youth revealed no significant interactions or main effects for major and fat stereotype groups (see Table 1 ). Across groups, participants had similar beliefs about the adequacy of educational and training experiences for helping children who are overweight or obese.
dIscussIon
Given growing concerns regarding the prevalence of overweight children, health professionals have called for increased articles students might benefit from added education specifically aimed at designing physical activities for overweight children. Beyond simply providing training and education so that future physical educators and health professionals feel competent in helping overweight children, it is logical that training curricula at the university level should address how to identify and deal with psychosocial aspects of weight, such as weight-based teasing and social stigma of overweight children.
As with all studies, there are a number of limitations that must be recognized when interpreting and taking meaning away from the results of this study. The descriptive nature of this project is one limitation; that is, because of the nature of the project design, we are unable to make any conclusions with regard to the underlying causes of the group differences. However, because this project is exploratory in nature and because of the lack of research in this area, a descriptive approach seemed a logical first step to gather more information about college students' beliefs, attitudes, and perceptions. Another limitation related to the study design is the reliance on self-report data which can be subject to socially desirable responding. Steps were taken to minimize the likelihood of social desirability, including instructing participants to answer honestly, informing participants that there were no right or wrong answers and assuring participants that their identities would not be connected to their responses on the survey items. Finally, while the measurement instruments used in this project have been used in previous research, additional psychometric testing is needed to provide further evidence of reliability and validity. In particular, previous research has shown only moderate levels of test-retest reliability of the M-FSQ and the Perceptions of Physical Education Questionnaire. Because it is socially acceptable to refrain from expressing stereotyped opinions, the questionnaires may be unable to discriminate between deep attitudinal change and any tendency to report 'politically correct' attitudes. The test-retest reliability of stereotyped opinions may be influenced by information received or discussed after completing the instrument the first time and before the second administration. In addition, some individuals may think that they need to improve their responses, faking good. We acknowledge that future research in this area will need to build and improve upon descriptive designs and selfreport data and survey instruments.
In looking to the future of physical education-and other health-related professions, assessing preprofessional's beliefs and attitudes toward overweight children is important because the university training context (i.e., college) may be an environment in which to effectively implement educational interventions. Puhl et al. (22) have suggested that educational settings are important environments for weight bias interventions; yet because intervention research is limited, there is little knowledge about how to intervene effectively. Interventions aimed at reducing weight bias among future physical education and health professionals may be particularly useful, as they are the individuals who will be on the "front lines" of the "war on obesity" (23, 24) . School environments, and particularly physical education classes, should be free from weight bias and training future should play a major role. One interesting result was that sport coaches were rated similarly to physical education teachers. It is possible that participants viewed little difference between being a physical education teacher and being a coach; however, to our knowledge no other research has examined the idea of sport coaches as having a responsibility in treating childhood obesity. Additional research exploring whether coaches view addressing issues of obesity as part of their job and ways in which coaches might be able to effectively intervene with overweight children seems worthwhile. KHPR majors reported that physical education teachers and sport coaches should play a larger role in working with overweight youth compared to nonmajors. Physical educators, at least from the perspective of the college students in our study, have as part of their role a responsibility to work with overweight children to promote achieving a healthy weight. This also is in line with Greenleaf and Weiller's (14) findings with physical education teachers. It is encouraging that the college students who are majoring in KHPR-related areas indeed see that as part of the job.
Those who endorsed fat stereotypes, compared to those who did not, felt more strongly that all school personnel should play major roles in working with overweight children and that physical educators should role model normal weight and educate parents, and that physical education classes should be designed to promote lifelong physical activity. The challenge in interpreting and applying these results comes in terms of wanting to educate future physical educators and other health professionals about important relationships between body weight and physical and mental health, while at the same time not promoting negative stereotypes of overweight children. We want physical educators, and future physical educators, to be actively involved in working with overweight children to promote healthy lifestyle behaviors and communicating with parents regarding the health and fitness of their children. Future research is needed to determine the extent to which current KHPR curricula emphasizing physical fitness socialize students to have negative perceptions of children who are overweight. In addition, the lack of systematic education regarding fat stereotypes and weight bias within KHPR curricula needs to be examined and addressed in order to provide more adequate training so that preprofessionals can be more efficacious in their work with overweight and obese youth.
A surprising result of this study was the lack of group differences (particularly between KHPR majors and nonmajors) in perceptions of being competent and trained to work with overweight children. This result identifies a potential weakness in KHPR curricula, which typically emphasize training preprofessional physical educators for teaching physical skills and dealing with discipline, management and safety issues that are not specific to obesity. Subsequently, KHPR majors may not be receiving sufficient training, especially in regards to effectively designing and implementing physical activity, weight loss, nutritional, and educational interventions with overweight youth. Our results indicated that the KHPR majors felt no more competent to work with overweight children in these areas than students in non-KHPR majors. Accordingly, KHPR
